Preliminary studies on the phytoremediation potential of Phragmites karka in Asa river by Uka, U.N. et al.
  
FSN-EN 0009 
PRELIMINARY STUDIES ON THE PHYTOREMEDIATION POTENTIAL 
OF  Phragmites karka IN ASA RIVER 
 
*UKA, U. N., H. A. MOHAMMED, and E. AINA 
 National Institute for Freshwater Fisheries Research, New Bussa, Niger State 
 
Copyright 2010, Fisheries Society of Nigeria. 
 
This paper was prepared for presentation at the 25
th
 Annual International 
Conference and Exhibition in Administrative Staff College of Nigeria 
(ASCON), Topo-Badagry, Lagos, Nigeria, 25
th
 – 29
th
 October, 2010. 
  
This paper was selected for presentation by an FISON Program Committee 
following review of information contained in an abstract submitted by the 
author(s). Contents of the paper, as presented, have not been reviewed by 
the Fisheries Society of Nigeria and are subject to correction by the author(s). 
The material, as presented, does not necessarily reflect any position of the 
Fisheries Society of Nigeria, its officers, or members. Papers presented at 
FISON meetings are subject to publication review by Editorial Committees of 
the Fisheries Society of Nigeria. Electronic reproduction, distribution, or 
storage of any part of this paper for commercial purposes without the written 
consent of the Fisheries Society of Nigeria is prohibited. Permission to 
reproduce in print is restricted to an abstract of not more than 300 words; 
illustrations may not be copied. The abstract must contain conspicuous 
acknowledgement of where and by whom the paper was presented. Write 
Librarian, Fisheries Society of Nigeria (FISON), P. O. Box 2607 Apapa, 
Lagos. 
 
 
ABSTRACT 
The ability of Phragmites karka to 
absorb and translocate the heavy 
metals Zinc,Copper,Cadmium and 
lead was investigated in Asa river, 
Ilorin Southwest Nigeria.The results 
of the translocation ability were in the 
order Cu>Zn>Cd and Pb. The 
bioconcentration factor for Zn,Cu,Cd 
and Pb in the root, stem and leaf had 
low values. Heavy metal accumulation 
in the roots were greater than those of 
the shoots. The quantities of 
accumulation in the roots were in the 
order Zn>Cu>Pb>Cd. This study 
suggests that Phragmite karka is less 
suitable for sequestering of these 
studied heavy metals. 
Keywords: Accumulation, 
Bioconcentration factor, Translocation 
ability 
 
INTRODUCTION 
Nigeria is a developing country with a 
growing industrial sector. Most of these 
industries discharge their effluents into 
waterways, streams and rivers thereby 
causing metal pollution of the receiving 
water bodies.  Among the myriads of 
organic and inorganic substances released 
into aquatic ecosystem, heavy metals have 
received considerable attention due to their 
toxicity and potential bioaccumulation in 
many aquatic species.  
The bulk of water for domestic and other 
uses in Ilorin comes from Asa River. 
However, soap and detergent industry; a 
beverages industry and hospital empty 
their waste discharge into this river thus 
leading to environmental pollution. This 
river may be temporarily or permanently 
impaired in quality as a result of these 
industrial and domestic activities. Aquatic 
plants sequester large quantities of metals 
(Mays & Edwards 2001, Stoltz & Greger 
2002, Baldantoni et.al. 2004) from the 
environment by storing them in the roots 
and or shoots. The utilization of aquatic 
plants as natural filters for the abatement 
of pollutants transported by water in rivers 
or lakes is considered to be an effective, 
low cost, cleanup option to ameliorate the 
quality of surface waters. According to 
Gopal, 2003, aquatic plants have been 
extensively utilized to clean pollutant 
water.  
Copper, Cadmium, Lead and Zinc were 
chosen as the metals for the study because 
the presence of Cadmium above trace 
levels in the environment is an indicator of 
contamination; lead is a common pollutant 
from road runoff. Zinc is a common metal 
present in variable amounts, and if found 
in appreciable amounts can be an indicator 
of industrial pollution. While Copper is 
also an indicator of industrial 
contamination of urban waters. These 
metals have been found in different 
quantities in the variety of fishes from Asa 
River (Adeyemi et. al., 1996). The aim of 
the study is to determine the potential use 
of dominant aquatic macrophytes as a 
suitable monitor to assess the heavy metals 
present in the study area. 
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MATERIALS AND METHODS 
Study area 
Asa River lies between latitude 8
o 36’ and 
8
o
 24 N and between longitude 40
o
 36’ and 
4
o
 10 E (Oyegun, 1983) and has catchment 
basin of about 1040 km
2
 in area. 
(Adeyemi,1996). It is a source of water for 
domestic and industrial uses and 
agricultural activities. The dominant 
aquatic macrophyte is Phragmites karka. 
Sampling  
Water, sediment and aquatic plant samples 
were carried out monthly between January 
and June, 2008 in three sampling points. 
Water and Sediment  
Water samples were collected directly with 
a 1 litre plastic container, washed with 
nitric acid and rinsed with Distilled water. 
The Sediment samples were collected in 
each of the sampling points from the 
sediment surface using Ekman grab 
sampler, air dried, homogenized by 
grinding and then taken to the laboratory 
for elemental analysis. 
Plant Sampling  
Phragmites karka plants were harvested 
from the sampling points using the 
modified method of Allen (1989). The 
collected plant samples were separated 
into roots, stem and leaves, subsequently 
washed with river water and rinsed with 
Distilled water and then air dried. The 
dried plant samples were ground and 
placed in clean glass bottles and were 
taken to the laboratory for metal analysis.  
Determination of the movement of 
metals from sediment to Plant 
The bioconcentration factor (BCF) of 
metals was used to determine the quantity 
of heavy metals absorbed by the plant 
from the sediment (Glosh and Sing 2005a) 
and is calculated using the formula 
                                  
BCF = 
Metal concentration in plant tissue   
Initial concentration of metal in 
sediment 
 
Determination of the movement of 
metals from roots to shoots 
The ability of Phragmite karka to 
translocate metals from the roots to the 
aerial parts of the plant was determined 
using the ratio below (Marchiol et. al., 
2004): 
 
  Translocation factor (TF) =             
Metal Concentration (Stem+ Leaves)      
Metal concentration (Roots)         
      
RESULTS AND DISCUSSION 
The elemental concentrations were higher 
in sediment when compared to water. Zinc 
was higher both in sediment (78.15ppm) 
and water (0.42), followed by copper with 
concentration of 29.31ppm in sediments 
and 0.14ppm in water, respectively. Other 
metals (Cd and Pb) showed a decreasing 
trend. The values of the ratio between 
concentrations of metals in sediment and 
water were highest for copper (209.36); it 
was followed by Zinc (186.07). Cadmium 
was the lowest (Table 1). 
Heavy metal accumulation in the roots was 
greater than those of the shoots. The 
quantities of accumulation were in the 
order Zn>Cu>Cd>Pb in the roots, while in 
the stem Zn>Cu>Cd and Pb and in the 
leaves Zn>Cu>Pb>Cd.(Table 2). Table 2 
shows the Bioconcentration factor (BCF) 
movement of each metal from sediment to 
Phragmite karka plants. BCF values of 
zero imply limited movement from the 
sediment to the plant. BCF value at the 
root was highest for Zn followed by Cd, 
Pb and Cu, while the stem and leaf values 
were in the order, Zn > Pb > Cu > Cd and 
Zn> Cd > Cu > Pb, respectively. The 
bioconcentration factor for Zn, Cu, Cd and 
Pb in the root, stem and leaf showed low 
values (Table 2). According to Ghosh and 
Singh (2005a) bioconcentration factor is 
an index of the ability of plant to 
accumulate a particular metal with respect 
to its concentration in the sediment. The 
higher the BCF values the more suitable is 
the plant for phytoextraction (Blaylock et. 
al., 1997). BCF values greater than 2 were 
regarded as high values.  
Translocation factor 
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The translocation ability of these heavy 
metals were in the order Cu (1.43) > Zn 
(1.29) > Cd (1.0); Pb (1.0). Metals that are 
accumulated by plants and mostly stored 
in the roots of plants are indicated by TF 
values < 1. It implies that Translocation 
values greater than one shows 
translocation to the shoots of the plant. 
Translocation values greater than one were 
found for Zinc and copper, while 
Translocation values for  Cadmium and 
lead were less than one.(Table 3). Since 
Translocation factor is an indication of the 
ability of the plant to translocate metals 
form roots to the aerial parts (Marchial et 
al 2004), it can be deduced from the result 
in Table 3 below that these mteals (Zn, Cu, 
Cd and Pb) have limited translocation to 
the aerial parts of plant. Cu and Zn 
accumulations are transported to shoots 
while Cd and Pb are stored in the roots.   
 
CONCLUSION  
This work attempted to determine the 
Phytoremediation potential by the aquatic 
macrophyte Phragmites karka. The study 
has suggested that the Phytoextraction 
ability of the studied plant is very low. 
More work on the Phytoremediation 
ability of this Plant is ongoing. 
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Table1: Elemental concentrations in sediment and water and ratios between the concentrations in the 
sediments and that in the water 
Heavy metals Sediment (ppm) Water (ppm) Sediment/Water 
Zn 78.15 0.42 186.07 
Cu 29.31 0.14 209.36 
Cd 0.06 0.00 0.06 
Pb 0.08 0.01 8.00 
 
Table 2: Heavy metal accumulation in the root, stem and leaf of Phragmite karka 
Heavy metals Root( Mg/Kg) Stem (Mg/Kg) Leaf (Mg/Kg) 
Zn 39.99 25.09 26.32 
Cu 6.89 4.73 5.13 
Cd 0.02 0.01 0.02 
Pb 0.03 0.01 0.02 
 
Table 3: Bioconcentration factor (BCF) of each metal  
  
 
BCF Values > 2 will be regarded as high values. 
 
 
 
Table 4: Translocation factor of the studied heavy metals 
 
 Element Translocation factor 
Zinc 1.29 
Copper 1.43 
Cadmium 1.0 
Lead 1.0  
 
BIOCONCENTRATION FACTOR 
  Root Stem Leaf 
Zn 0.51 0.32 0.34 
Cu 0.24 0.16 0.18 
Pb 0.33 0.17 0.17 
Cd 0.38 0.13 0.25 
